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© Electroluminescent storage display with improved Intensity driver circuits. 
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© In the present invention a matrix array of organic 
electroluminescent storage display elements along 
with row and column selection circuitry (12, 14, 16) 
are used to. select the particular display elements 
(40) within the matrix to be illuminated. Interposed 
between the column and row selection electronics 
are a plurality of memory cells (22) receiving as 
inputs bit values (B„-B 0 ) that correspond to the de- 
sired intensity requested from a display element 
(40). The memory cells (22) output activation signals 
which drive corresponding MOS switches (24) each 
of which in turn is parallel connected as part of a 
current driver source (28) feeding a single display 
element (40). Activation of one or more of the MOS 
switches (24) provides a controlled amount of cur- 
rent to be applied to the display element (40) to in 
turn provide a related amount of light from the dis- 
play element (40). 
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respect to the positive potential of layer 42. The 
device thus formed is an organic electrolumines- 
cent diode which is responsive to d.c. to provide a 
light output. Such a device is described in detail in 
an article entitled "Organic Electroluminescent Di- 
odes" by C.W. Tang, Appl. Phys, Lett. 51(12), 21 
September 1987, pps 913 and 914. 

To form a large scale display a plurality of 
these elements can be positioned together in a 
frame type structure or they may be fabricated as 
either a single or as separate VLSI chips which are 
interconnected to form the display. 



Claims 

1. An electroluminescent storage display with 
improved intensity driver circuits characterized by: 
an electroluminescent element (40); 

a plurality of memory elements (22); 
a current source (28) connected in circuit to said 
electroluminescent element (40); 
a plurality of elements (24), corresponding in num- 
ber to said plurality of memory elements (22), each 
connected to a respective memory element (22) 
and responsive to the signals stored therein for 
causing an incremental current to flow from said 
current source (28) to said electroluminescent ele- 
ment (40); and 

means (10, 12, 14, 16, 18) for applying signals (B n - 
B 0 ) to said memory elements (22) indicative of the 
intensity desired from said electroluminescent ele- 
ment (40). 

2. The electroluminescent storage display of 
claim 1 wherein said plurality of elements (24) are 
MOS transistors each having a gate electrode con- 
nected to a respective memory element (40). 

3. The electroluminescent storage display of 
claim 1 wherein said means for applying signals to 
said memory elements Is comprised of: a plurality 
of binary bits (B„-B 0 ) corresponding in number to 
said plurality of memory elements (40) and an 
enabling signal source for providing an enabling 
signal (16) for loading said binary bits (B n -B 0 ) into 
said memory elements (40). 

4. An electroluminescent storage display with 
improved intensity driver circuits characterized by; 
a column data register means (12) having an input 
(6) for serially receiving image signals, and having 
a plurality of parallel outputs (9) for ..providing said 
image signals thereon; 

an input/output logic means (14) responsive to an 
enable signal (7), and coupled to the plurality of 
parallel outputs (9) of said" column data register 
means (12) for gating said image signals to respec- 
tive column outputs (9); 

a row strobe register means (16) responsive to an 
input signal (8) for sequentially providing, an -en- 



abling strobe signal on each of a plurality of row 
outputs (17); 

a plurality of switch means (18). each connected to 
a respective one of a plurality of row outputs (17) 
5 of said row strobe register means (16) for connect- 
ing a respective one of said column outputs (15) of 
said input/output logic means (14) to a switch out- 
put; 

a plurality of memory driver circuit means (20) 
to having an input connected to the switch output of a 
respective switch means (1 8) and having an output 
for providing a current as a function of the image 
signal received on its input; and 
a plurality of electroluminescent display means (40) 
is each connected to an output of a respective mem- 
ory driver circuit means (20) for illumination by the 
provided current therefrom. 

5. An electroluminescent storage display ac- 
cording to claim 4 and further comprising: 

20 a control logic means (10) responsive to input 
control signals, image data signals and brightness 
signals for providing image signals to said column 
data register (12), enable signals (7) to said 
input/output logic means (14), and an input signal 

25 (8) to said row strobe register means (16). 

6. An electroluminescent storage display ac- 
cording to claim 4 wherein each of said plurality of 
memory driver circuit means (20) is comprised of: 

a plurality of memory elements (22); 

30 a current source (28) connected in circuit to an 
electroluminescent display means (40); 
a plurality of elements (24) corresponding in num- 
ber to said plurality of memory element (22), each 
connected to a respective memory element (22) 

35 and responsive to the signals (B n -B 0 ) stored therein 
for causing an incremental current to flow from said 
current source (28) to said electroluminescent dis- 
play means (40); and additionally 
means (16, 12, 14) for applying signals to said 

40 memory elements (22) indicative of the intensity . 
desired from said electroluminescent display 
means. 

7. The electroluminescent storage display of 
claim 6 wherein said plurality of elements (24) are 

45 MOS transistors each having a gate electrode con- 
nected to a respective memory element (22). 

8. The electroluminescent storage display of 
claim 6 wherein said means for applying signals to 
said memory elements is comprised of: 

50 a plurality of binary bits (B n -B 0 ) corresponding In 
number to said plurality of memory elements (22) 
and an enabling signal source (16) for providing an 
enabling signal (ROW) for loading said binary bits 
(B n -B 0 ) into said memory elements (40). 

55 9. an electroluminescent display matrix char- 

acterized by: 

a plurality of electroluminescent elements (40) ar- 
ranged in a display; 
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a plurality of storage means (22) for each of said 
plurality of electroluminescent elements (40) for 
receiving binary number signals (B n -B Q ) corre- 
sponding to the intensity level desired from an 
associated electroluminescent element (40); s 
a plurality of current sources (28) each coupled to 
a respective plurality of said storage means (22) 
and an associated electroluminescent element (40) 
for providing a current as a function of the binary 
number signals (B n -B 0 ) stored in said storage 10 
means (22). 

.10. The. electroluminescent display matrix ac- 
cording to claim 9 wherein each of said plurality of 
current sources (28) is comprised of: 
a two MOS device current mirror (26, 27), with the 75 
first of said MOS devices (27) connecting said 
electroluminescent element (40) to a source of 
power ( + V) and with the second of said MOS 
devices (26) connecting said source of power to a 
selectable current means (24); and 20 
a selectable current means (24) connected to said 
plurality of storage means (22) and responsive to 
the signals stored therein for causing the current in 
said second MOS device (26) to be a function of 
the signals (B n -B 0 ) stored in said plurality of stor- 25 
age means (22). 



30 



35 



40 



45 



50 



55 



0365445 A2 I > 



EP 0 365 445 A2 



BRIGHTNESS CONTROL 

1 



FIG. I 



PIXEL CLK 




LINE CLK 


-> 


FRAME RST 




DATA IN 




IN/OUT 




# PIXEL 





TO AVG. 




A2 



2. 



COLUMN DATA REGISTER 

A A A A — ^— 



SERIAL 
OUT 



>L ^ ^ * * * 



A A 1 A A 



4 



z 



14 



DISPLAY INPUT/READOUT LOGIC 

A A A 



ROW 
STROBE - 
REGISTER 



16 



ROW 



n BIT 
COLUMN 
INPUT 



B n -1 



B n -2 



B n -3 



/7, 



L 




20 



\ 



+ V 

28 \ 



26 



22 n 
— I- 



MEMORY CELL 



t 



24 



40 

1 



22 n- 3 

/7<S. £ 



T 



\ISDOCID: <EP 0365445A2 I > 



EP 0 365 445 A2 



COLUMN 



36 ,-Jo-l 



22n 



jO-J 

H^i +v 



30 JLT? '1 

V . IF" — 1 — ^ t_ -=tr 

— « — 1» <>— • — I; j[— 1 - r-ol 



■32 



^7(5. 3 



£ 



TO MOS 
"> DRIVER 
24 



ROW 
1 



H 



COLUMN o J Ji ^ 

31 



FIG. 4 



uz>3 r 



TO MOS 
-> DRIVER 
24 



-A 



/70. 5 



44 
43-^ 



45 



42- 
4/- 



2s: 



MgAg 



r 



40 
/ 



^DIAMINE 
-ITO 



GLASS 



s 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 365 445 

A3 



EUROPEAN PATENT APPLICATION 



@ Application number: 89420391.8 
© Date of filing: 16.10.89 



© int. ci. 5 : G09G 3/32 



© Priority: 20.10.88 US 260103 

© Date of publication of application: 
25.04.90 Bulletin 90/17 

© Designated Contracting States: 
DEFRGB 

© Date of deferred publication of the search report: 
13.06.90 Bulletin 90/24 



© Applicant: EASTMAN KODAK COMPANY (a 
New Jersey corporation) 
343 State Street 
Rochester New York 14650(US) 

© Inventor: Bell, Cynthia Sue Eastman Kodak 
Company 

Patent Department 343 State Street 
Rochester New York 14650(US) 
inventor: Gaboury, Michael Joseph Eastman 
Kodak Company 

Patent Department 343 State Street 
Rochester New York 14650(US) 



© Representative: Parent, Yves et al 
Kodak-Path* Ddpartement Brevets et 
Licences Centre de Recherches et de 
Technologle Zone Industrielie 
F-71102 Chalon-sur-Saone Cedex(FR) 



© Electroluminescent storage display with improved Intensity driver circuits. 



00 
< 

in 



in 

CO 

CO 



LU 



© In the present invention a matrix array of organic 
electroluminescent storage display elements along 
with row and column selection circuitry (12, 14, 16) 
are used to select the particular display elements 
(40) within the matrix to be Illuminated. Interposed 
between the column and row selection electronics 
are a plurality of memory cells (22) receiving as 
inputs bit values (B n -B 0 ) that correspond to the de- 
sired intensity requested from a display element 
(40). The memory ceils (22) output activation signals 
which drive corresponding MOS switches (24) each 
of which in turn is parallel connected as part of a 
current driver source (28) feeding a single display 
element (40). Activation of one or more of the MOS 
switches (24) provides a controlled amount of cur- 
rent to be applied to the display element (40) to in 
turn provide a related amount of light from the dis- 
play element (40). 
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